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(54) Rotary hammer 

(57) A rotary hammer with a hammer housing and 
a hammer mechanism provided therein has a tool holder 
(40) releasably fitted onto the front section of the ham- 
mar spindle (6) for receiving a hammer bit (41 ) with lim- 
ited axial movement and non-rotatably. Arranged coax- 
ially with respect to the section of the hammer spindle 
is a drill spindle (30), beyond the front end of which the 



section of the hammer spindle (6) receiving the tool 
holder (40) projects, and to which a drill chuck (42) tor 
receiving an insert tool without axial displacement can 
be releasably and non-rotatably attached. The drill spin- 
dle (30) is driven by an additional rotary drive which op- 
erates when the electric motor is actuated, and the ro- 
tational speed of the drill spindle (30) Is higher than the 
rotatbnal speed of the hammer spindle (6) . 
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Doscriptlon 

The invention relates to a rotary hammer with a 
hammer housing, an electric motor provided In the ham- 
mer housing, a tool holder releasabfy and non-rotatabty 
mounted at the front end of the hammer housing on a 
section of the hammer spindle, for receiving limitedly ax- 
iaily movably but non-rotatably a hammer bit, a hammer 
mechanism provided In the hammer housing for gener- 
ating impacts acting on the rear end of a hammer bit 
Inserted Into the tool holder, and a rotary drive tor the 
hammer spindle. 

Rotary hammers of this land, in which the tool holder 
can easily be removed by the user from the rotary ham- 
mar and replaced by another tool holder, are known in 
the most varied forms (U.S. Patent No. 5 199833, Ger- 
man Patent No. 36 02 772, Gemnan Patent No. 40 10 
239, German Patent Application 41 00 186, European 
Patent No. 0 265 380). This quick exchangeability of a 
tool holder on a rotary hammer makes it possible for ex- 
ample to replace the tool hoWer provided for the ham- 
mer bit, which normally receives the latter non-rotatably 
yet limitedly movably back and forth In an axial directbn, 
but does not grip it precisely coaxially with respect to 
the axis of rotatbn of the tool holder, with a tool holder 
which Is designed In the manner of a drill chuck with 
clamping into which a drill bit with a round shaft can 
be clamped for pure drilling and held exactly coaxial to 
the axis of rotation of the drill chuck in drilling mode. If 
therefbre the hammer mechanism Is rendered Inactive 
when the drill chuck is fitted, precise drilling can also be 
carried out with such a rotary hammer because the drill 
bit used for that purpose Is clamped tight In exact align- 
ment in the drill chuck. 

In order to carry out pure drilling work and optionally 
also to use such a rotary hammer as a screwdriver, it is 
desired in many cases to drive the drill ch uck at a higher 
rotational speed than the rotational speed at whtoh the 
tool holder receiving a hammer bit is rotated at a maxi- 
mum In hammer-drilling mode. This can be achieved tor 
example by providing the rotary hammer with a gear 
change mechanism which, In a first posltton, causes the 
hammer spindle to rotate at a lower rotational speed 
suitable for hammer-drilling mode while, in a second po- 
sitbn, it causes the hammer spindle to rotate at a higher 
rotational speed, as is advantageous for the desired 
drilling and screwing operations. In the case of rotary- 
hammer operation, however, this higher rotational 
speed would result in damage to the hammer bit and 
rotary hammer and could possibly even cause danger 
to the user. However, in the case of such a structure with 
gear change mechanism the danger exists that the user 
will forget, after removing the drill chuck and fitting the 
tool holder for hammer-drilling mode, to switch the rotary 
hammer over Into the posltbn tor operatbn at tower 
speed, thereby giving rise to the above-explained dan- 
gers. 

It is the object of the inventk)n to improve a rotary 



hammer in such a way that, in addrtksn to operating with 
a tool holder, It can operate, by means a change which 
is easy for the user to carry out, as a drill and/or screw- 
driver at a higher speed than In hammer-drilling mode, 
s without there existing the danger that the user will also 
use the higher speed for rotary-hammer mode. 

In order to achieve this object, a rotary hammer of 
the type mentioned at the outset is designed according 
to the Invention in such a way that there Is arranged co- 
10 axially with respect to said section of the hamnrar spin- 
die a drill spindle, beyond the front end of which said 
section of the hammer spindle receiving the toot holder 
projects, and to whk:h a drill chuck for axially non-dis- 
placeabiy receiving an Insert tool can be releasabiy and 
non-rotatably attached, that the drill spindle is driven by 
an additional rotary drive whk:h is effective when the 
electric motor is actuated, and that the rotational speed 
of the drill spindle is higher than the rotational speed of 
the hammer spindle. The gear wheel forming part of the 
additional rotary drive and non-rotatably connected to 
the drill spindle is preferably arranged axially in front of 
the gear wheel forming pari of the rotary drive and non- 
rotatably connected to the hammer spindle. 

In addition to the hammer spindle, the rotary ham- 
mer according to the invention thus has a drill spindle 
which rotates continuously when the rotary hammer Is 
in operatkm, which drill spindle surrounds the hammer 
spindle and the front end of whk:h Is set back somewhat 
vis-^-vis the section receivaig the tool hokjer, usually the 
front end of the hammer spindle. Therefore, In order to 
switch from rotary-hammer mode to drilling or screw- 
driving mode, the user can remove the tool holder for 
hammer bits from the hammer spindle In the usual man- 
ner and then fit onto the drill spindle a drill chuck, the 
inner width of which. In the region of the connectton to 
the drill spindle, is greater than the oute r diameter of the 
hammer spindle, so that the creation of a connection be- 
tween drill chuck and hammer spindle is avoided with 
certainty. Accordingly, owing to its smaller inner wkith in 
the receiving area, the tool holder for harrvner bits can- 
not, of course, also not be fitted onto the drill spindle. It 
Is therefore ensured that the user can connect tool hokJ- 
er and drill chuck only to the spindles provided for them, 
and therefore in particular does not inadvertently couple 
the drill spindle, intended to receive the drill chuck arKi 
rotating at a higher speed than the hammer spindle, to 
the tool holder for hammer bits. 

It is also already known (German Patent No. 1 251 
1 31 ) in the case of a handheld power dril I to provide two 
coaxially arranged drill spindles, of which the inner one 
projects with its outer or front end beyond the outer one, 
and both drill spindles are driven in continuous rotation 
when the drill is in operation. The differently dimen- 
sioned drill chucks which can be connected to the dif- 
ferent drill spindles serve to receive drill bits having dif- 
ferently sized dameters. The outer drill spindle, adapted 
to drive the drill chuck for greater drill bit diameters, is 
driven at a bwer rotational speed than the inner drill 
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spindle. Moreover, in the case of this known drill, the 
outer drill splrtdle is driven by the inner drill spindle via 
a gear wheel arrangenient. i.e.. rt is lor example not pos- 
sible to drive the outer drill spindle alone continuously 
in rotatbn when the drill is in operation without simulta- 
neously driving the inner drill spindle. 

The known drill differslundamentally from the rotary 
hammer according to the invention not only in the fact 
that the rotary hanvner according to the Inventbn has a 
hammer mechanism which cooperates with the inner 
spindle or hammer spindle and that, In the case of the 
rotary hammer according to the invention, completely 
different types of tool hokiers, namely a tool holder for 
a hammer bit on the one hand and a drill chuck for a 
round shaft driil bit or a screwdriver insert on the other 
hand, are used whereas, in the case of the known drill, 
drill chucks of the same kind differing only in size are 
used, but in particular in the fact that, in the case of the 
known drill, the arrangement sen/es only to drive differ- 
ently sized drill bits at different speeds without, for ex- 
ample, the Insertion of a drill bit of one size into the drill 
chuckof the other size resulting in an operating situation 
endangering the drill bit, the drill chuck and/or the oper- 
ator. In contrast, in the case of the rotary hammer ac- 
cording to the invention a problem is solved, not occur- 
ring at all In the case of the known drill, of coupling tool 
holders designed for different operating modes, namely 
hammer drilling and chiselling on the one hand and pure 
drilling or screwdriving on the other hand, which tool 
hokiers are rotated at different speeds in operation, to 
the rotary hammer in such a way that a wrong connec- 
tion, which may result in great damage to a hammer bit 
and the rotary hammer and in danger to the operator, is 
avoided with certainty. 

In the rotary hammer according to the Invention, the 
gear wheels of rotary drive and of additbnal rotary drive 
driving the hammer spindle and the dril I spindle, respec- 
tively, may be arranged on a common intermediate 
shaft, whereby the rotary movement of the armature 
shaft of the electric motor can easily be transmitted to 
the rotary drives. 

Furthermore, In the rotary hammer, the rotary drive 
may be deactivated so that the rotary hammer operates 
in pure hammer or chiselling mode, while the drill spindle 
continues to be driven in rotation. 

The inventbn is explained in more detail below with 
reference to the figures which schematically show an 
embodiment. 

Figure 1 shows a rotary hammer with a tool holder 
separate from It and a drill chuck separate from it. 

Figure 2 shows, in a partial representation, the ro- 
tary drives and the spindles of the rotary hammer as well 
as the tool holder and the drill chuck. 

Figure 3 shows, in a simplified partial sectbn, de- 
tails of the structure according to Figure 2. 

The rotary hammer 1 represented in Figure 1 has 
in the usual manner a housing, the rear area of whbh 
forms a handle sectbn 2, between which and the re- 



nnaining housing a harKlle opening 3 is formed into 
which the trigger element 4 for the on/ofi switch of the 
rotary hanvner 1 projects. In the bwer part of the hous- 
hg a cable 5 to connect the rotary hammer to a power 
S source runs into the rotary hammer housing and is wired 
there with its electrical conductors In conventional man- 
ner In order to apply voltage to the electric nnotor 21 In 
the usual manner upon con'esponding actuatbn of the 
on/off switch, so that Its armature shaft 22 rotates. The 
10 front end of the hammer spindle 6 projects from the front 
end of the housing of the rotary hammer 1 and has in 
Its outer circumferential area locking recesses 7 onto 
which the tool hokier 40 can be releasably but non-fo- 
tatably and axlally non-displaceably fixed In a known 
IS manner by means of corresponding locking balls (not 
shown) which are movable In the axlal directbn against 
spring pressure. The tool holder 40 serves to receive 
hammer bits 41 which are mounted In the tool holder 
non-rotatably, but limltedly axially nrKvably tor hammer 
operation. This can be, for example, a so-called SDS 
plus hammer bit, as Is generally known. 

Also projecting beyond the front end of the housing 
of the rotary hammer 1 Is the front end of a drill spindle 
30 which coaxial ly surrounds the hammer spindle 6, but 
is somewhat set back vis-^-vis the front end of the ham- 
mer spindle 6 or ends spaced from the front end of the 
hammer spindle 6. Also provkJed in the outer circumfer- 
ential area of the front end of the dri II spindle 30 are lock- 
ing recesses 31 which cooperate with locking balls, not 
shown, In the drill chuck 42, so that the drill chuck 42 
can easily be fitted releasably, but non-rotatably and ax- 
ially non-displaceabfy, onto the drill spindle 30 when the 
tool holder 40 Is renrioved. The drill chuck 42 Is designed 
in the manner of a customary jaw chuck for receiving 
and clamping drill bits with a round shaft and/or screw- 
driver inserts 43. 

As can be seen in partbular in Figure 3, with its ex- 
tended rear end-area the hammer spindle 6 also forms 
a guide tut>eforaholbw piston 8, conventional for pneu- 
matic hammer mechanisms In rotary hammers, In which 
a ram 9 is arranged axially movably. The hollow piston 
6 Is moved back and forth in the usual manner when In 
operation by a wobble plate drive, the wobble plate 11 
of which has a wobble finger 12 which extends into a 
pivot pin 13 rotatably mounted In the rear end-area of 
the hollow piston 8. When the support bush for the wob- 
ble plate 11 is rotated, the hollow piston 6 Is therefore 
moved backand forth, whereby the ram 9 is moved back 
and forth in a manner known for pneumatic hammer 
mechanisms of such rotary hammers by the alternating 
buiki-up of above-atmospheric pressure and below-at- 
nnospheric pressure In the area between the rear end of 
the ram 9 and the bottom of the hollow piston 8, so that 
on moving fon/vards it strikes the rear end of a beat piece 
10 which transmits this Impact onto the rear end of a 
hammer bit 41 inserted into the tool hoMer 40. 

The support bush for the wobble plate 11 is ar- 
ranged rotatably on an intermediate shaft 17 extending 
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parallel to the bngitudinal axis of the hammer spindle 8 
and Is coupled to the Intemnediate shaft 17 via a non- 
rotatable coupling sleeve, seated on it but able to be 
disengaged from the support bush against the force of 
a pressure spring, which coupling sleeve is designed in 
one piece with a flange area 1 4. A switching device, not 
shown, actuatable from outside by a rotary knob 38 (Fig- 
ure 1 ), acts upon the flange area 1 4 in a Icnown manner, 
In order to uncouple the wobble plate 11 from the rotat- 
ingly driven intermediate shaft 17 and thereby to inter- 
rupt the drive for the hammer mechanism. For Its drive, 
the intermediate shaft 1 7 non-rotatably supports a bevel 
gear 25 which meshes with a pinion 23 provided on the 
outer end of the armature shaft 22 of the electric motor 
21 , so that the intermediate shaft 1 7 is driven rotatingty 
on rotation of the armature shaft 23. Sitting non-rotata- 
bly and axiaily non-dispiaceably on the intemnediate 
shaft 1 7 is a gear wheel 1 5 which cooperates with a gear 
wheel 26 non-rotatably but axiaily movably mounted on 
the hanrvner spindle 6. In the posltbn of the gear wheel 
26 shown in Figure 3, the hammer spindle 8, which is 
housed In bearings 32 and 33 rotatably in the drill spin- 
dle 30 and In a bearing 27 rotatably In an inner housing 
part 20*, is rotatingly driven on rotation of the intermedi- 
ate shaft 17 so that the tod hoider40 optionally attached 
to It and the hammer bit sitting In It are also rotatingly 
driven. 

The gear wheel 26 can be displaced axialiy for- 
wards on the hammer spindle 6 by action of the switch- 
ing mechanism, not shown and actuatable by the rotary 
knob 38 in Figure 1. Through this displacement along 
the hammer spindle 6, the gear wheel 26 is disengaged 
from the gear wheel 1 5 Into the position shown In Figure 
2, and the rotary drive for the hammer spindle 6 is inter- 
mpted, I.e. the rotary hammer operates In pure hammer 
or chiselling mode, as is known and customary in the 
case of such rotary hammers. 

Located close to the front bearing 19 of the Inter- 
mediate shaft 1 7 Is another gear wheel 1 8 whbh is non- 
rotatably and axiaily non-displaceably mounted on the 
intermediate shaft 17 and which meshes with a gear 
wheel 35 whk:h Is non-rotatably attached to the drill spin- 
dle 30 closer to the front end of the hammer spindle 6 
than its gear wheel 26. The drill spindle 30 is rotatably 
housed In the Inner housing 20 by means of a bearing 
34 and, as already mentioned, coaxially surrounds the 
hammer spindle 6. The front end of the drill spindle 30 
is at a distance from the front end of the hammer spindle 
6, whereas the gear wheel 35 lying in front of the gear 
wheel 26 is attached to the rear end of the drill spindle 
30. The drill spindle 30 is driven on rotation of the inter- 
mediate shaft 1 7 by the gear wheel 1 8. Since gear wheel 
16 and gear wheel 35 are always engaged with each 
other, the drill spindle 30 rotates whenever the electric 
motor 21 drives the Intemriedlate shaft 17. The rotational 
speed of the drill spindle 30 is higher than tfiat of the 
hammer spindle 6 and Is selected h such a way that the 
desired drilling and/or screwdriving operatbns can be 



carried out with it in the usual manner. 

If the user removes the tool holder 40 from the ham- 
mer spindle 6, he can fit the drill chuck 42 onto the front 
end of the drill spindle 30 in a non-rotatable and axiaily 

s non-movable manner, the section of the hamnnar spin- 
dle 6 projecting beyond the front end of the drill spindle 
30 extending Into an appropriately expanded area of the 
drill chuck 42, therefore Impairing neither the fitting of 
the drill chuck 42 onto the drill spindle 30 nor their co- 

10 operation. 



Claims 



'5 1 , A rotary hammer comprising: 



(i) a hammer housing, 

(il) an electric motor (21) provteled In the ham- 
mer housing, 

(iii) a tool holder (40) mounted at the front end 
of the hammer housing releasably and non-ro- 
tatably on a sectbn of the hammer spindle (6), 
for receiving a hammer bit (41 ) with limited axial 
movement but not rotatably therein, 

(iv) a hammer mechanism provkJed in the ham- 
mer housing for generating Impacts acting on 
the rear end of a hammer bit (41) inserted into 
the tool hoteier (40), and 

(v) a rotary drive (15, 26) for the hammer spin- 
dle (6), 
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characterised in that 

there is arranged coaxially with respect to the 
section of the hammer spindle (6) a drill spindle 
(30), beyond the front end of which the section 
of the hammer spindle (6) receiving the tool 
holder (40) prqects, and to which a drill chuck 
(42) for receiving an insert tool (43) without ax- 
ial displacement can be releasably and non-ro- 
tatably attached, 

the drill spindle (30) Is driven by an additional 
rotary drive (18, 35) which operates when the 
electric nrK)tor (21 ) is actuated, and the rotatbn- 
al speed of the drill sphdle (30) Is higher than 
the rotational speed of the hammer spindle (6). 

A rotary hammer according to claim 1, the gear 
wheels (15, 18) of rotary drive (15, 26) and of addi- 
tional rotary drive (18, 35) driving the hammer spin- 
dle (6) and the drill spindle (30), respectively, are 
arranged on a common Intermediate shaft (17). 

A rotary hammer according to claim 1 or 2, wherein 
the gear wheel (35) forming part of the additional 
rotary drive (1 8, 35) and non-rotatably connected to 
the drill spindle (30) Is arranged axiaily In from of 
the gear wheel (26) forming part of the rotary drive 
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(15, 26) and non-rotalably connected to the ham- 
mer spindle (6). 

4. A rotary hammer according to any one of claims 1 

to 3, wherein the rotary drive (1 5, 26) can be deac- 5 
tivated to obtain pure hammer mode. 

5. A rotary hammer comprising: 

(i) a hammer housing io 
(II) an electric motor (21) provided in the ham- 
mer housing, 

(iii) . a tod holder (40) mounted at the Iront end 
of the hammer housing releasably and non-ro- 
tatabiy on a section o1 the hammer spindle (6), is 
tor receiving a hammer bit (41 ) with limited axial 
movement but not rotatably therein, 

(iv) a rotary drive (15, 28) for the hammer spin- 
dle (8), which operates on a gear wheel (26) 
non-rotatabiy attached to the hammer spindle, ^ 
(V) a hammer mechantem provided In the ham- 
mer housing tor generating impacts acting on 

the rear end of a hammer bit (41) inserted into 
the tool holder (40), 

(vi) a drill spindle (30), arranged coaxialiy with 25 
respect to the section of the hammer spindle 
(6), beyond the front end of which the section 
of the hammer spindle (6) receiving the tool 
holder (40) projects, and to which a drill chuck 
(42) for receiving an Insert tool (43) without ax- 30 
lal displacement can be releasably and non-ro- 
tatably attached, 

(vil) an additional rotary drive (18, 35) for the 
drill spindle (30), which is operates when the 
electric motor Is actuated and which rotates the ^ 
drill spindle (30) at a high rotational speed than 
the rotatbnal speed of the hammer spindle (6), 
and 

(viii) a gear wheel (35), non-rotatably attached 
to the drill spindle (30), on which the additional 40 
rotary drive (18, 35) acts and which is arranged 
axialiy in front of the gear wheel (26) attached 
to the hammer spindle (6). 

6. A rotary hammer according to claim 5, wherein the ^ 
gear wheels (15, 18) of rotary drive (15. 26) and of 
additional rotary drive (1 8. 36) co<iperatlng with the 
gear wheels (26, 35) on hammer spindle (6) and drill 
spindle (30) are arranged on a common intermedi- 
ate shaft (17). a 

7. A rotary hammer according to claim 5 or 6, wherein 
the rotary drive (1 5, 26) can be deactivated to obtain 
pure hammer mode. 
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Description 

[0001] The invention relates to a rotary hammer with 
a hammer housing, an electric motor provided in the 
hammer housing, a tool holder releasably and non-ro- 
tatatdy mounted at the front end of the hammer housing 
on a section of the hammer spindle, for receiving limit- 
ediy axlally movably but non-rotatably a hammer bit, a 
hammer mechanism provided In the hammer housing 
tor generating impacts acting on the rear end of a ham- 
mer bit inserted into the tool holder, and a rotary drive 
tor the hammer spindle. 

PHNKZ] Rotary hammers of this kind, in which the tool 
holder can easily be removed by the user from the rotary 
hammer and replaced by another tool holder, are Icnown 
in the most varied forms (U.S. Patent No. 5 199 833, 
Gennan Patent No, 36 02 772, Gennan Patent No. 40 
10 239, Gennan Patent Appflcation 41 00 166, Europe- 
an Patent No. 0 265 380). This quldc exchangeability of 
a tool holder on a rotary hammer makes it possible for 
example to replace the tool holder provided for the ham- 
mer bit, which nomrally receives the latter non-rotatably 
yet limrtediy movably back and forth in an axial dlrecljon, 
but does not grip It precisely coaxialiy with respect to 
the axis of rotation of the tool holder, with a tod holder 
which Is designed in the manner of a drill chuck with 
damping Jaws Into which a drill bit with a round shaft can 
be clamped for pure drilflng and held exactly coaxial to 
the axis of rotation of the drill diuck in drilling mode, if 
therefore the hammer mechanism is rendered inactive 
when the driD chuck is fitted, precise drilling can also be 
earned out with such a rotary hammer because the drill 
bit used tor that purpose is damped tight in ^ct align- 
ment in the driH chuck. 

[0003] In order to carry out pure drilling woric and op- 
tionally also to use such a rotary hammer as a screws 
driver, it is desired in many cases to drive the drill chuck 
at a higher rotational speed than the rotational speed at 
which the tool holder receiving a hammer bit is rotated 
at a maximum in hammer-drilling mode. This can be 
achieved for example by provkjing the rotary hammer 
with a gear change mechanism which, in a first position, 
causes the hammer spindle to rotate at a lower rotation- 
al speed suitable for hammer-drilGng mode while, in a 
second position, it causes the hammer spindle to rotate 
at a higher rotational speed, as is advantageous for the 
desired drilling end screwing operations, in the case of 
rotary^hammer operatton, however, this higher retation- 
al speed would result in damage to the hammer bit and 
rotary hammer and couU possibly even cause danger 
to the user. However, In the case of such a structure with 
gear change mechanism the danger exists that the user 
will forget, after removing the drill chuck and fitting the 
tod hdderliDr hammer-driiiing mode, to switch the rotary 
hammer over into the position for operation at lower 
speed, thereby giving rise to the above-explained dan- 
gers. 

[OOOq it is the object oftheinvemton to Improve a ro- 



tary hammer In such a way that, in addition to operating 
with a tod hdder, it can operate, by means of a diange 
which is easy for the user to carry out, as a drill and/or 
screwdriver at a higher speed than In hammer-driOing 
9 mode, without there existing the danger that the umr 
will also use the higher speed for rotary-hammer mode. 
[OOOq In orderto achieve this objed, a rotary hammer 
of the type mentioned at the outset is designed accord- 
ing to the invention In such a way that there is arranged 
coaxialiy with reaped to said section of the hammer 
spindle a driO spindle, beyond the front end of which said 
section of the hammer spindle receiving the tool holder 
projects, and to whtoh a drill chuck for axialiy non-dls^ 
placeabiy receiving an insert tool can be releasably and 
non-rotatably attached, that the drill spindle Is driven by 
an additional rotary drive which Is effective when the 
electric motor is actuated, and that the rotational speed 
of the drill spindle is higher than the rotattonai speed of 
the hammer splndto. The gear wheel forming pari of the 
additional rotary drive and non-rotatably oonneded to 
the drill spindle is preferably ao'anged axlally in fh>nt of 
the gear whed forming part of the rotary drive and non- 
rotatably conneded to the hammer spindle. 
[0006] In addition to the hammer spindle, the rotary 
hammer according to the Invenfion thus has a drill En- 
tile which rotates continuously when the rotary hammer 
is In operation, which drill spindle surrounds the hammer 
spindle and the front end of which is set back somewhat 
vis-a-vis the sedion receiving the tod holder, usually the 
front end of the hammer spindle. Therefore, in order to 
switch from rotary4iammer mode to drilDng or acrew- 
driving mode, the user can remove the tool holder for 
hammer bita from the hammer spindle in the usual man- 
ner and then fit onto the drill spindle a drill chuck, the 
inner width of which, in the region of the connection to 
the drill spindle, is greater than the outer diameter of the 
hammer spindle, so that the creation of a connection be- 
tween drill chuck and hammer spindle is avoided with 
ceriainty. Accordingly, owing to ita smaller inner wtolh in 
the receiving area, the tod hdder for hammer bits can- 
not, of course, also nd be fitted onto the drill spindle, it 
is therefore ensured that the user can connect tod hold- 
er and drill chuck only to the spindles provUed for them, 
and therefore in particular does not inadvertently couple 
the drill spindle, Intended to receive the drill chuck and 
rotating at a higher speed than the hammer splndto, to 
the tool holder for hammer t>ite. 
[0007] It Is also already known (German Patent No. 1 
251 131} In the case of a handheld power drill to provide 
two coaxialiy ananged drill spindles, of which the inner 
one projeds with rte outer or front end beyond the outer 
one, and both drill spindles are driven in continuous ro- 
tation when the drill Is in operation. The differently dl- 
menstoned driD chucks whtoh can be conneded to the 
different drill spindles serve to receive dn1l bite having 
differently sized dtameters. The outer drill spindle, 
adapted to drive the drill chuck lior greater drill bit diam- 
eters, driven at a lower rotattonal speed than the inner 
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drill spindle. Moreover, In the case of thie known drill, 
the outer driO spindle Is driven by the inner drill ^Indle 
via a gear wheel arrangement, I.e., it Is for example not 
possible to drive the outer drill spindle alone continuous- 
ly In rotation when the drill Is In operation without simul- 
taneously driving the inner drill spindle. 
piOOq The known drill dHfers fundamentally from the 
rotary hammer according to the invention not only in the 
tact that the rotary hammer according to the invention 
has a hammer mechanism which oooperates with the 
inner spindle or hammer spindle and that, in the case of 
the rotary hammer according to the invention, complete- 
ly different types of tool holders, namelyatool holder for 
a hammer bit on the one hand and a drill chuck for a 
round shaft drill t)it or a screwdriver insert on the other 
hand, are used whereas, in the case of the known drill, 
drill chucks of the same kind differing only In size are 
used, but in particular In the fact that, in the case of the 
known drill, ttie anangement serves only to drive drffer- 
ently sized drill bits at different speeds without, for ex- 
ample, the insertion of a drill bit of one size into the drill 
chuck of the other size resulting in an operating situation 
endangering the drill bit the drill chuck and/or the oper- 
ator, in contrast, in the case of the rotary hammer ac- 
cording to the invention a prot>lem Is solved, not occur- 
ring at all in tiie case of the known drill, of coupling tool 
holders designed for different operating modes, namely 
hammer drilling and chiselling on the one hand and pure 
drilling or screwdriving on the other hand, whl(^ tool 
holders are rotated at dtffierent speeds in operation, to 
the rotary hammer in such a way that a wrong connec- 
tion, which may result in great damage to a hammer bit 
and the rotary hammer and in danger to the operator, is 
avoided with certainty. 

[0009] In the rotary hammer according to the inven- 
tion, the gear wheels of rotary drive and of additional 
rotary drive driving the hammer spindle and the drill 
spindle, respectively, may be arranged on a common 
Intermediate shaft, whereby the rotary movement of the 
armature shaft of the electric motor can easily be trans^ 
mitted to the rotary drives. 

[001 d] Furthermore, in the rotary hammer, the rutary 
drive may be deactivated so that the rotary hammer op- 
erates In pure hammer or chiselling mode, while the drill 
spindle continues to be driven in rotation. 
[001 1] The invention is explained in more detaU below 
with reference to the figures which schematically show 
an embodiment. 

[0012] Rgure 1 shows a rotary hammer witti a tool 
holder separate from it and a drill chuck separate from It. 
1901 31 Rgure 2 shows, in a partial representation, the 
rotary drives and the spindles of the rotary hammer as 
well as the tool holder and the drill chuck. 
[001 4] Rgure 3 shows. In a Amplified partial section, 
details of the stmcture according to Rgure 2. 
[0015] The rotary hammer 1 represented in Rgure 1 
has in the usual manner a housing, the rear area of 
which fbmns a handle section 2, between whteh and the 



remaining housing a handle opening 3 Is formed into 
whic^ the trigger element 4 for the on/off switch of the 
rotary hammer 1 projeds. In the lower part of the hous^ 
ir^ a cable 5 to connect the rotary hammer to a power 

5 source runs into the rotary hammer housing and Is wired 
therewith Hs electrical conductors in conventional man- 
ner in order to apply voltage to the electric motor 21 in 
the usual manner upon corresponding actuation of the 
on/off switch, so that its armature shaft 22 rotates. The 

10 front end of the hammer ^indle 6 projects from the front 
end of the housing of the rotary hammer 1 and has in 
its outer circumfersntiai area locking recesses 7 onto 
which the tool holder 40 can be releasably but non-ro- 
tatably and axially non-dlspiaoeabiy fixed In a known 

IS manner by means of oonesponding locking balls (not 
shown) which are movable in the axial direction against 
spring pressure. The tool holder 40 serves to receive 
hammer bite 41 whteh are mounted in the tool holder 
non-rotataUy, but limitediy axially movat>ly for hammer 

20 operation. This can be, for example, a so-called SDS 
plus hammer bit, as is generally known. 
[OOiq Also projecting beyond the frorit end of the 
housing of tiie rotary hammer 1 is the front end of a drill 
spindle 30 which coaxlaiiy surrounds the hammer spin- 
as die 6, but is somewhat set back vis-d-vis the front end 
of the hammer spindle 6 or ends spaced ftom tiie front 
end of the hammer spindle 6. Also provided in the outer 
circumferential area of the front erid of the driD spindle 
30 are locking recesses 31 which cooperate wHh locking 

30 bails, not shown, in the drill chuck 42, so that the drill 
chuck 42 can easily be fitted releasably, but non-rotat- 
ably and axially non-displaceably, onto the drill spindle 
30 when the tool holder 40 Is removed. The drill chuck 
42 Isdedgned in the manner of a customary Jaw chuck 

35 for receiving and clamping drill bits with a round shaft 
and/or screwdriver inserts 43. 
[0017] As can be seen in partteular in Rgure 3, with 
its extended rear end-erea the hammer spindle 6 also 
forms a guide tube for a hollow piston 8, conventional 

^ for pneumatic hammer mechanisms in rotary hammers, 
In which a ram 9 is ananged axially movabiy. The hollow 
piston 8 is moved back and forth in the usual manner 
when in operation by a wobble plate drive, the wobble 
plate 11 of which has a wobble finger 12 which extends 

46 into a phrat pin 13 rotatabiy mounted in the rear end- 
area of the hollow piston 8. When the support bush for 
the wobble plate 11 is rotated, the hollow piston 8 is 
therefore moved back and forth, whereby tiie ram 9 is 
moved back and forth in a manner known for pneumatic 

so hammer mechanisms of such rotary hammers by the al- 
ternating build-up of atxjve-atmospheric pressure and 
betownatmospheric pressure in the area between the 
rear end of the ram 9 and tiie bottom of the hollow piston 
8, so that on moving fonvards it strikes tiie rear end of 

ss a beat piece 1 0 whidi transmits this impact onto the rear 
end of a hammer bit 41 Inserted into the tool holder 40. 
[llOiq The support bush fbr the wobbte plate 11 isar- 
ranged rotatabiy on an intermediate shaft 17 «tmidlng 
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parallel to the tongKudinal axia of the hammer spindle 8 
and Is coupled to the Intermediate shaft 17 vfa a non- 
rotatable coupling sleeve, seated on It but able to be 
disengaged from the support bush against the force of 
a pressure spring, whi(^ coupling sleeve is designed In 
one piece with a flange area 14. A switching device, not 
shown, aduatable from outside by a rotary knob 38 (Fig- 
ure 1 ), acts upon the flange area 14 In a known manner, 
In order to uncouple the wobble plate 11 Itom the rotat- 
ingly driven intermediate shaft 17 and thereby to Inters 
Rjpt the drive for the hammer mechanism. For its drive, 
the intennediate shaft 17 non-rotatably supports a bevel 
gear 25 which meshes with a pinion 23 provided on the 
outer end of the armature shaft 22 of the electric motor 
21, so that the intermediaie shaft 17 is driven notatingly 
on rotation of the armatore shaft 23. Sitting non-rotata- 
biy and axlally non-displaceabiy on the Intennediate 
shaft 17isagear wheel 15 which cooperates with a gear 
wheel 26 non-rotetably but axially movably mounted on 
the hamrner spindle 6. In the position of the gear wheel 
26 shown In Rgure 3, the hammer spindle 8, which is 
housed in bearings 32 and 33 rotatably in thedrlH spin- 
dle 30 and In a bearing 27 rotatably in an inner housing 
part 20', is rotatingly driven on rotation of the intermedi- 
ate shaft 1 7 so that th e tool holder 40 opUonally attach ed 
to it and the hammer bit sitting in it are also rotatlngty 
driven. 

[0019] The gear wheel 26 can be displaced axially fbr- 
wards on the hammer spindle 6 by action of the switch- 
ing mechanism, not shown and aduatable by the rotary 
loiob 38 in Rgure 1. TTirough this displaoement along 
the hammer spindle 6, the gear wheel 26 is disengaged 
from the gear wheel 1 5 into the position shown in Figure 
2, and the rotary drive for the hammer spindle 6 is Inter- 
mpted, i.e. the rotary hammer operates In pure hammer 
or chiseOIng mode, as is known and customary in the 
case of such rotary hammers. 
[0020] located close to the front bearing 1 9 of the in- 
tennediate shaft 17 is another gear wheel 18 which is 
non-rotatabiy and axially non-displaoeably mounted on 
the intermediate shaft 1 7 and which meshes with a gear 
wheel 35 which is non-rotatabiy attached to the drill spin- 
dle 30 closer to the front end of the hammer spindle 6 
than its gear wheel 26. The drill spindle 30 is rotatably 
housed In the inner housing 20 by means of a beanng 
34 and, as already mentioned, coaxiaiiy sunounds the 
hammer spindle 6. The front end of the drill spindle 30 
Is at a distance from the front end of the hammer spindle 
6, whereas the gear wheel 35 lying in fh)nt of the gear 
wheel 26 Is attached to the rear end of the drill spindle 
30. The drill spindle 30 Is driven on rotation of the inter- 
mediate shaft 1 7 by the gearwheel 1 6. Since gearwheel 
18 and gear wheel 35 are always engaged with each 
other, the drill spindle 30 rotates whenever the electric 
motor 21 drives the intermediate shaft 17. The rotational 
speed of the drill spindle 30 Is higher than that of the 
hammer spindle 6 and b seleded in such a way that the 
desired drilling and/or screwdriving operations can be 



carried out wtth It In the usual manner. 
[0021] If the user removes the tool holder 40 from the 
hammer spindle 6, he can fft the drill chuck 42 onto the 
ftont end of the drill spindle 30 in a non-rotatable and 

s axially non-movabte manner, the section of the hammer 
spindle 6 projecting beyond the front end of the drill spin- 
dle 30 extending Into an appropriately expanded area 
of the drill chuck 42, therefore Impairing neither the fit- 
ting of the drill chuclc42 onto the drill splndte 30 nor their 

10 cooperation. 



Claims 

IS 1 . A rotary hammer comprising: 
0) a hammer housing, 

(il) an electric motor (21) provided in the ham- 
mer housing, 

20 (iii) a tool holder (40) mounted at the front end 

of the hammer housing reie^ably and non-ro- 
tatabiy on a section of the hammer spindle (6), 
for receiving a hammer bit (41 ) with limited axial 
movement but not rotatably therein, 
2ff Ov) a hammer mechanism provided in the ham- 

mer housing for generating impacts acting on 
the rear end of a hammer bit (41 ) Inserted into 
the tool holder (40), and 
(v) a rotary drive (15, 26) for the hammer spin- 
as die (6), 

eharactartoad In that 

there is arranged coaxiaiiy with rasped to the 
3ff section of the hammer spindle (6) a drill spindle 

(30), beyond the front end of which the section 
of the hammer spindle (6) recehring the tool 
liolder (40) projects, and to which a drill chuck 
(42) for receiving an insert tool (43) without ax- 
^ iai displacement can be releasably and non-ro- 

tatabiy attached, 

the drill spindle (30) is driven by an additional 
rotary drive (18, 35) which operates when the 
electric motor (21) Is actuated, and 
4ff the rotational speed of the drill spindle (30) is 

higher than the rotational speed of the hammer 
spindle (6). 

2. A rotary hammer according to dalm 1, the gear 
^ wheels (15, 18) of rotary drive (15, 26) and of addi- 
tional rotary drive (18, 35) driving the hammer spin- 
dle (6) and the drill spindle (30), respectively, are 
ananged on a common Intermediate shaft (17). 

^ 3. A rotary hammer according to daim 1 or 2, wherein 
the gear wheel (35) forming part of the additional 
rotary drive (18, 35) and non-rotatabiy connected to 
the drill splndte (30) is arranged axiaDy in f^ of 



25 



30 



3ff 



40 



7 



EP0881 831 B1 



8 



3. Bohrhammer nach Anspruch 1 oder 2 , bai dam das 
Zahnrad (35), das ainan Tail daszuafitzlichan Drah- 
antrfata (18, 35) bfldat und unverdrahbar mit der 
Bohrer-Spindel (30) verbunden 1st, in axialer Rich- 
tung vor dam Zahnrad (26) angaordnat lat, daa ai- 
nan Tail das Drahantriaba (15,26) bildet und unvar- 
drahbar mit dar Hammar-Spindel (6) varbundan ist 

4. Bohrhammer nach einem der vorhergahenden An- 
sprOcha 1 bis 3, bai dam dar Drahantriab (15, 26) 
daaktivlart warden kann, um die laina Hammer-Ba- 
triebsartzuerhalten. 
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the gear wheal (26) forming part of the rotary drive 
(15, 26} and norwotatably connected to the ham- 
mer spindle (6). 

4. A rotary hammer according to any one of cteirra 1 
to 3. wherein the rotary drive (15, 26} can be deac- 
tivated to obtain pure hammer moda 



PatentansprQciie 

1. Bohrhammer, mit 

(I) einem Bohftiammer-Qehduse, 
(ii} einem Elektromotor (21), der in dem Bohr- 
hammar-GeWuae vorgesehen iat, 
(iii) elner Werkzeug-Haltemng (40), die an dem 
vorderen Ende des Bohrhammer-GehSuses 
abnehmbar und unverdrehbar an einem Ab- 
schnitt der Hammar-Spindel (6) montiert ist, um 
ein I-Iammer-Einsatzwar1(zeug (41) mit be- 
grenzter axialer Verlagerung aber unverdreh- 
bar darfn aufzunehmen, 
(iv} einem in dem Bohrhammar-Gehause vor- 
gesehenen Schlag-Mechanlamus, um Schlgge 
zu erzeugen, die auf daa hintere Ende von ei- 
nem IHammer-Elnsatzwerkzeug (41) wfrfcen, 
das in der Werfczeug-Halterung (40) eingesetzt 
ist, und 

(v) einem Diehantrieb (15, 26} fur die Hammar- 
Spindel (6), 

dadurch gekennzeichnet, daD 

koaxial bezQgllch des Abschnitts der Hammer- 
Splndei (6) eine Bohrer-Splndel (30) vorgese- 
hen Ist, Qber deren vorderes Ende hinaua der 
Abschnitt der Hammer-Spindai (6) vorstaht, der 
die Werkzeug-Haiterung (40) aufhimmt, und an 
der ein Bohrfiitter (42) zur Aufrmhme eines Eln- 
aatzwerkzeuga (43) ohne axlaie Veriageoing 
abnehmbar und unverdreht>ar ar^abracht war- 
den kann, 

die Bohrer-Spindel (30) durch einen zusatzli- 
chen Drehantrieb (16, 35) angetrieben wird, der 
wirfct, wenn der Elektromotor (21) aktivlert wird, 
und 

die Drehgeschwindlgkait der Bohrer-Spindel 
(30) grdl^r iat als die Dnshgeschwindlgkelt der 
Hammar-Spindel (6). 

2. Bohrhammer nach Anspnjch 1 , bai dem die Zahn- 
rider (15, 18) des Drehantrtebs (15, 26) und des 
zusitzllchen Drehantrlebs (16, 35), die die Ham- 
mer-Spindel (6) be23ehungswei8e die Bohrer-Spin- 
del (30) antreiben, an elner gameinsamen Zwl- 
schenwelle (17) angeordnat sind. 



1 . Un marteau rotatif comprenant : 
(I) un carter de marteau, 

20 

(ii) un moteur diedrique (21) dIaposS dans ie 
carter de marteau, 

(iii) un porta-outii (40) montd & i'extremitd avant 
^ du carter de marteau aur una partie de la bro- 

Che de marteau (6) de mani6re amovlble et so* 
Ikiaire en rotation de ladlte partie afin de rec&- 
voir une tete de marteau (41) de manldre axia- 
iament mobile de liBQon llmitte mais non rota- 
30 tive, 

Ov) un mScanisme de percussion prSvu dans 
Ie carter de marteau pour engendrer des im- 
pacts agissant aur rextrdmKd arridra d'une tdte 
35 de marteau (41) Insdrte dans Ie porte-ouHI 

(40), et 

(v) un mteanisma tfentratnement en rotatton 
(15, 26) pour la broche de marteau (6), 

40 

caractfrlsA an C8 qua 

♦ coaxialement par rapport d la partie de la bro- 
che de marteau (6) eat dispose une broche de 

48 fbret (30) au-deld de I'extrSmitS avant de la- 

quelle la partie de la broche de marteau (6) re- 
cevant ie porte-outil (40) fait saillie et 6 iaqueile 
peut 61re flx6, de manl&re amovlble et solidaire 
en rotation, un mandrin porte-foret (42) senraffit 
so d recevoir un outll rapportd (43) sans d6place- 

ment axial, 

♦ la broche de Ibret (30) eat en1rafn6e par un m6- 
caniame d'entraThement en rotation additionnei 

ss (18, 35) qui foncUonne iorsque Ie moteur ateo- 

trique (21) est mis en marche, at 

♦ la Vitesse de rotatton de ia broche de fbret (30) 
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est supdrieure 6 la Vitesse de rotation de la bro- 
che de marteau (6). 

2. Un marteau rotatif aeion ta revendlcation 1, dans 
iequel Ira roues dentSes (15, 18} du mScanisme ^ 
tfentraTnement en rotation (IS. 26) et du mteanis- 
me d'entraTnement en rotation addWonnei (18, 35) 
qui entraTnent, respectivement la bro<^e de mar- 
teau (6) et la broche de foret (30) sent monttes sur 

un arbre intemiddiaire oommun (17). to 

3. Un marteau rotatif salon la revendlcation 1 ou 2, 
dans Iequel la roue dentte (35) qui fait partie du 
canlsme d'entraTnement en rotation additlonnel (18, 
35) et qui est acoouplto de manidre solidaire en ro- ts 
tation d la broche de foret (30) est disposde axiale- 
ment d I'avant de la roue dentSe (26) qui ^it partie 

du mScanlsme d'entraTnement en rotation (15, 26) 
et est aocoupMe de manidre solidaire en rotation d 
la broche de marteau (6). 20 

4. Un marteau rotatif selon rune quelconque des re- 
vendications 1 i 3, dans iequel le m^nisme d'en- 
traTnement en rotation (15, 26) peut dire mis hors 
service pour obtenlr un mode de pur martelage. 20 
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